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PROFESSIONAL SURVIVAL 


We seek injunctions against our non-drug competitors. We seek laws to 
prevent prescription price advertising. I say phooey to these efforts! The peo- 
ple cannot be expected to enact and enforce laws which will cost them money. Not 
even if these laws preserve a profession which provides many valuable services. 
The job of preserving our profession does not belong to the legislators. It is ours, 
and we can no longer pass the buck. 


There is no law, for instance, which outlaws department store dentistry. But 
it did not flourish because the dentists under the guidance of the American Dental 
Association refused to work for the stores. Professional suicide is committeed 
by any pharmacist who works for an establishment whose activities are destructive 
to the professional existence of pharmacy. If no pharmacist will work for a non- 
drug outlet, it will soon be out of the prescription field. We are entitled to deter- 
mine the professional condition under which we will not practice. The only type 
of organization that has the cohesiveness to influence most pharmacists to observe 
a professional code of behavior is a union. It is a question of survival. 


138 Asbury St., Evanston, Ill. FRED SEIFERT. 
Drug Topics, Sept. 25, 1961. 














BULLETIN 


of the 


ONTARIO 
COLLEGE OF PHARMACY 








Vol. X No. 5 TORONTO, Ontario November, 1961 
H. J. Fuller, Editor 








The Ontario College of Pharmacy is the pharmaceutical licensing body for 
the Province of Ontario, Canada. All pharmacists licensed in Ontario are /PSO 
FACTO members of the College. 


The majority of contributors to the Bulletin are members of the Faculty of 
Pharmacy, University of Toronto. However, contributions are welcomed from all 
members of the College. 





Published five times a year, January, March, May, September and November by 
the authority of the Council of the Ontario College of Pharmacy. 


Editorial Office, 46 Gerrard St. East, Toronto 2, Ontario 
Circulation 4500 


Authorized as second class mail, and for payment of postage in cash by the 
Post Office Department, Ottawa. 





ABOUT THE CONTRIBUTORS 





GEORGE C. WALKER, B.Sc. (Pharm.) (Alta.), M.S., Ph.D. (Purdue), Profes- 
sor of Pharmacy. 


ROSS M. BAXTER, Phm.B. (Tor.), B.S.P. (Sask.), M.S. Ph.D. (Fla.), Professor 
of Pharmacognosy. 


DAVID R. KENNEDY, Phm.B., B.Sc.Phm. (Tor.), Ph.D. (Fla.), Assistant Pro- 
fessor in Pharmacy. 


J. G. NAIRN, B.Sc.Phm. (Tor.), Ph.D. (U.B.) Assistant Professor in Pharmacy. 
G. W. FAIRLEY, Phm.B. (Tor.). 
F. M. WARD, B.A. (Tor.). 











ANALGESICS 


CONVENIENTLY 
IDENTIFIED 
BY NUMBER 


INDIVIDUALIZED RELIEF FOR PAIN 
OF VARYING SEVERITY AND ETIOLOG 


nabitag | 


8 


tied OR 


v 








co 
de 
gs 
de 











A BRIEF INTRODUCTION TO THE USE OF COMPLEXING IN 
THE STABILIZATION OF PHARMACEUTICALS 


It is frequently necessary in 
pharmaceutical formulation to stabi- 
lize a particular medicinal. This may 
be attempted in various ways as for 
example, the adjustment of pH, the 
selection of a suitable solvent, the 
repression of solubility, repression of 
dissociation, physical protection, etc. 
One of the more recent approaches has 
been that involving the formation of 
“complexes” in solution between the 
medicament and some added consti- 
tuent. The “complex” or bond so- 
formed may enhance the stability of 
the medicament. 

The presence of such attractions 
and associations in solutions has long 
been recognized, indeed, the use of 
chemicals as stabilizers (preserva- 
tives, antioxidants, etc.) in pharma- 
ceuticals is of many years’ duration, 

Dr. George C. Walker but the reason as to efficacy and mech- 

ansim of action remains for the most 
part obscure. In addition, the presence of associations, attractions, or 
interactions in solution is frequently not visible and unless a turbidity 
or precipitate appears, the phenomenon is frequently overlooked. As 
stated by Schou (1) in discussing the difficulties connected with the 
definition of the term stability, “previously a pharmaceutical prepara- 
tion was considered stable as long as no changes demonstrable by the 
senses had taken place, i.e. changes of small, taste, colour or consis- 
tency, the formation of a precipitate or a growth of microorganisms”. 
However, the use of inert complex formation could be a useful tool in 
pharmaceutical stabilization. 

Early work in the direction of solubilization and stabilization was 
concerned with attempts to increase the solubility of the xanthine 
derivates, theophylline, theobromine and caffeine, and to reduce the 
gastric irritation frequently manifest in their use. Several useful 
derivatives of the xanthines have been introduced. 

Many substances Kave been used in an attempt to solubilize the 
xanthines, for example, sodium salicylate, sodium benzoate, sodium 
acetate, various other soluble salicylate salts, piperazine, ethylenedia- 
mine, diethanolamine, hexamethyldiamine, various other amines and 
amides in the aliphatic and aromatic series. 

Blake and Harris (2) review the substances commonly used to 
solubilize xanthines and studied the interaction of theophylline and 
caffeine with sodium acetate, sodium benzoate, citric acid, sodium 
salicylate and ethylenediamine using a partition coefficient method in 
an attempt to show the true nature of the interaction. Reaction was 
not evidenced in the following combinations: Caffeine-sodium acetate, 
caffeine-sodium benzoate, caffeine-citric acid, theophylline-sodium ace- 
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tate, and they were felt to be only mixtures. Caffeine and sodium 
salicylate as well as theophylline and sodium salicylate react probably 
by forming an associated product as a result of hydrogen bonding and 
complex formation is suspected. The effect of ethylenediamine on the 
partition coefficient of theophylline is probably the result of the forma- 
tion of a salt. 

Further studies were carried out using conductimetric (titration) 
and cryoscopic methods with theophylline, theobromine, caffeine and 
various additives (3). The former method indicated no reaction except 
in the case of caffeine and sodium salicylate where the conductivity 
decreased and hydrogen bonding probably resulted in the formation 
of an associated product. The authors feel that the method may not be 
sensitive enough to detect hydrogen bonding in the case of theophyl- 
line and theobromine with sodium salicylate. Theophylline and theo- 
bromine with ethylenediamine show curves typical of the titration of a 
weak base with a very weak acid and thus probably salt formation 
occurs. 

When caffeine, theophylline or theobromine was added to a solu- 
tion of sodium salicylate no additional depression of the freezing 
point was noted and the formation therefore of an associated product 
is indicated probably as the result of hydrogen bonding. Caffeine, theo- 
bromine and theophylline with sodium acetate or sodium benzoate sug- 
gested no interaction (4). 

Higuchi and Zuck reviewed the field of xanthine solubilization and 
the probable formation of a soluble complex with the xanthine in com- 
bination with other compounds (5). It was felt that the presence of 
such complexes in pharmaceutical solutions might inhibit or suppress 
undesirable side reactions by depressing the thermodynamic activity of 
a drug component. The authors decided therefore to investigate the 
possible interaction of caffeine and benzoic acid in aqueous solution. 
The reagents selected, while of a simple nature, might, if reaction 
occurred, provide some data as to the forces involved and the nature 
and stability of the complexing reaction. The method of partition 
between an organic solvent and water was used. 

Higuchi and Zuch continued their investigations on the complexes 
formed in solution by caffeine and using benzoic acid and benzoate ion 
(6). It is possible that these molecular associations in solution may 
also have a bearing on the pharmacological efficacy of drugs and per- 
haps the biochemical mechanism of their operation. The association 
of caffeine by various medical agents appears similar to that involved 
in the binding of drugs by the tissues and body fluids. 

Further studies were made concerning the formation of com- 
plexes between caffeine and aspirin, p-hydroxybenzoic acid, m-hydroxy- 
benxoic acid, salicylic acid, salicylate ion and butyl paraben with a view 
to securing information concerning the structural factors that might 
favour complex formation(7). Caffeine formed, in general, stable com- 
plexes of one molecule of caffeine to one of the compound and there 
was greater stability shown by the complexes formed with the acids 
than with the esterified compounds. There was a greater complexing 
tendency shown by the para form of hydroxybenzoic acid than by the 
ortho. 

It would appear from these early results that complexes are 
possible and appears as “distinct molecular species capable of exist- 


BULLETIN OF THE ONTARIO COLLEGE OF PHARMACY Nov., 1961 
96 




















ing in both liquid and solid phase in fixed molecular proportions”. 

The solubility of sulphonamides in the presence of caffeine was 
verified by Higuchi and Lach (8) in a solubility study (complex.. in- 
volving the interaction between caffeine and the following compounds: 
sulphathiazole, sulphadiazine, p-aminobenzoic acid, benzocaine, pheno- 
barbital and barbital. The complex formed in all cases except the bar- 
biturates appeared to be a 1 to 1 ratio of caffeine to reactant. Pheno- 
barbital and barbital appeared to complex with caffeine in a ratio 
of 2 to 1 at 30°C. while at 15°C. a 1 to 1 ratio appeared to prevail 
and precipitated from solution. 

Higuchi and Lach continued their investigations on the complex- 
ing tendency of caffeine using suberic, valeric, o-phthalic, picric, meta 
and para-aminobenzoic acids and the solubility method (9). Para- 
aminobenzoic acid, as before, forms a 1 to 1 complex and also a 1 to 3 
(caffeine-3) complex at higher concentrations of caffeine. Meta- 
hydroxybenzoic acid at 30°C. forms a 1 to 1 complex and at 15°C. 
appears to form a 2 to 1 type (caffeine-1). Picric acid and suberic 
acid appear to indicate a 1 to 1 type while valeric acid (aliphatic and 
determined using the partition method) showed no complexing ten- 
dency by the method. 


Theophylline and theobromine complexing tendencies were deter- 
mined as well as caffeine in the presence of p-aminobenzoic, salicylic, 
acetylsalicylic and p-hydroxybenzoic acids using-the solubility method 
(10). The results secured using the dimethylated xanthines were 
qualitatively similar to those using caffeine although caffeine would 
seem to have the greatest solubilizing action. From the overall results 
it would appear that the compounds bound to the various xanthine 
molecules exert only a secondary masking effect on the forces normally 
existing in the xanthine solid state. 


It would thus appear from these initial investigations that “com- 
plexes” or “molecular associations” do occur in solution that may or 
may not be useful from the pharmaceutical point of view. 


Hydrolytic Considerations 


Decomposition of a variety of medicinal species occurs through a 
hydrolytic mechanism and it is logical to suggest that if hydrolysis 
can be prevented or minimized by the addition of a suitable innocuous 
complexing agent, a useful degree of pharmaceutical stabilization 
might be achieved. 

Higuchi and Lachman (11) felt that some modification of hydro- 
lytic rate could be achieved through a complex, for example, caffeine 
with a carboxylic ester such as benzocaine, particularly if the car- 
boxylic ester concerned were highly polarized. 

The presence of a large caffeine molecule could influence markedly 
the possible contact, sterically as well as electronically, not only with 
the benzocaine itself, but with the particular catalytic species con- 
cerned in the degradation. An electronic influence could increase or 
decrease the rate of reaction, while a steric effect would be expected 
to decrease the rate of reaction because of molecular size. 

The results of a rate study on the hydrolysis of benzocaine in 
water alone (Ba(0H):, 0.04 N - 30°C.) showed the benzocaine to have 
a half-life of sixty-nine minutes (the time required for the initial 
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concentration to be reduced to one-half) (1). Under similar conditions 
and in the presence of 2.5% caffeine the half-life (t} ) was three hun- 
dred and seventy minutes. The hydrolysis of the benzocaine is thus 
markedly influenced by the presence of caffeine and appears to under- 
go no detectable degradation. This investigation suggested that the 
complexing reaction might be useful in pharmaceutical formulation 
and perhaps a stronger complexing agent might prove even more val- 
uable. 


The similarity in structure between procaine and benzocaine led 
to an investigation of the possible complexing of procaine and caffeine 
(12). The influence of caffeine on the hydrolysis of procaine hydro- 
chloride at 30°C. was determined in a phosphate buffer solution at pH 
7 and compared with the hydrolysis in the absence of caffeine. 


The half-life of the procaine hydrochloride alone was nine hun- 
dred and thirty-five hours and in the presence of 2.5% caffeine this 
was increased to two thousand and twenty-one hours; a most signi- 
ficant increase in half-life. At 60°C. and in the same buffer system 
the half-life of the procaine hydrochloride was twenty-six hours 
approximately, and at a concentration of 2.5% caffeine this was in- 
creased to approximately forty-eight hours. As with benzocaine no 
detectable degradation was observed. 


Tetracaine is known to be unstable in solution and the kinetics of 
hydrolysis have been studied. It would certainly be expected that caf- 
feine might exert some influence on the rate of degradation, as it had 
done with benzocaine and procaine. 

At 30°C. and pH 7 in a phosphate buffer the half-life of tetracaine 
is increased in the presence of 2.5% caffeine from one thousand seven 
hundred and thirty-five hours (no caffeine) to six thousand one hun- 
dred hours (13). However, the complexing reaction appears to differ 
in as far as the moles of reactive species are concerned - benzocaine- 
caffeine (one molecule of each) ; procaine ion-caffeine (2 molecules of 
caffeine to 1 of procaine ion) ; tetracaine ion-caffeine (2 caffeine to 1 
of tetracaine ion and a second complex - 2 tetracaine ions to 1 of caf- 
feine). 

These preliminary studies on hydrolysis and complexing with the 
local anesthetics indicate the uncertainty of predicting on the basis of 
molecular structure what may or may not happen in solution. The use 
of caffeine as a stabilizer would appear to be experimentally valid but 
the innoucousness of the resultant complexes, even though it may be 
assumed that toxicity would be totally absent, would have to be estab- 
lished. 


In light of the results secured using caffeine, it would be logical to 
synthesize compounds of a non-toxic nature and possessing functional 
groups that might perhaps be expected to lead to the formation of 
molecular complexes with various drugs and thus provide enhanced 
stability. Such a study was made by Kostenbauder and Higuchi (14) 
using a series of white, crystalline, water-soluble derivatives of dime- 
thylamine (monomeric in equeous solution): N, N, N’, N’ — tetrame- 
thylphthalamide; N, N, N’, N’ — tetramethylisophthalamide; N, N, 
N’, N’ — tetramethylterephthalamide; N, N, N’, N’ — tetramethyl- 
fumaramide; and N, N, N’, N’ — tetramethylsuccinamide. No toxi- 
city determinations were made on the compounds at the time. 
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This synthetic approach was taken since the compounds contained 
carbonyl groups (electron donors) that might be expected to show 
attraction with electron-accepting groups in certain drug molecules. 
The amide groups were methylated in order to eliminate the acidic 
hydrogen attraction of the unsubstituted amide. 


Complexes were formed between the dimethylamine derivatives 
and p-hydroxybenzoic acid, salicylic acid, chloramphenicol and phenol, 
and in the case of the acids, appeared qualitatively similar to those 
formed with caffeine. In fact there appeared to be the possibility of 
the formation of a relatively insoluble complex with p-hydroxybenzoic 
acid. 

Similar studies were made using derivatives of the less soluble 
diethylamine (15) with the hope “that the “squeezing out” effect of 
water on the relatively hydrophobic complexing agent and drug should 
enhance the complex formation in aqueous solution’. The complexing 
agents used were as follows: N, N, N’, N’—tetraethylisophthalamide; 
N, N, N’, N’—tetraethylterephthalamide; and N, N, N’, N’—tetraethyl- 
fumaramide. Complexing was attempted using p-hydroxybenzoic 
acid, salicylic acid and chloramphenicol. 

Complex formation appeared to be enhanced by the decrease in 
water solubility of the diethylamine derivatives except in the case 
of the fumaramide, and steric effect may play a part in this reduced 
activity. It is quite possible that increasing chain lengths and thus 
increasing steric effects may offset any advantage due to using deri- 
vatives with decreased water solubility. 

It was natural that derivatves of caffeine should also be prepared 
and used as complexing agents in an attempt to stabilize drugs in 
solution. l-ethyltheobromine was synthesized and using benzocaine 
again, the extent and nature of the interaction in solution was deter- 
mined using the criterion of variability of solubility as an index of 
complex formation (16). The influence of l-ethyltheobromine on the 
half-life of benzocaine was determined in the presence of barium 
hydroxide 0.04N, and at 30°C. As before the half-life of the benzo- 
caine was sixty-nine hours but was increased to three hundred and 
twenty hours in the presence of 2.5% |-ethyltheobromine. A slower 
breakdown of the complexed ester is thus indicated. However, the 
theobromine derivative is not as active as caffeine in preventing hydro- 
lysis of the ester. In addition, there appeared to be at least two benzo- 
caine-l-ethyltheobromine complexes—two benzocaine molecules to one 
of l-ethyltheobromine—and a solid complex also. 


The type of study reported above was extended to embrace higher 
molecular weight synthetic xanthine derivatives as complexing and 
stabilizing agents (17). 7-ethyl, 7-propyl and 7-butyltheophylline were 
prepared as well as l-ethyl, ]-propy! and |-butyl theobromine. Striking 
variations in the melting point and solubility of the compounds were 
noted with these apparently minor changes in chemical structure. The 
derivatives were studied with p-hydroxybenzoic acid in aqueous solu- 
tion and the principal reaction appeared to be the formation of a 1 to 1 
complex but there were undoubtedly other associations taking place 
also. In cases such as this the solubility method of determing complex 
formation may be useful only qualitatively to indicate the relative 
reactivity of the compounds. The study seemed to indicate that if the 
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complex was of a 1 to 1 type then the alkyl group (ethyl, propyl or 
butyl) did exert a very marked effect on the degree of interaction 
(solubility) and strong complexing tendencies were shown by all of 
them. 

These early studies by Higuchi and coworkers would suggest the 
usefulness of the complexing reaction in pharmaceutical stabilization. 
However, toxicological, pharmacological and clinical studies would have 
to be made on the resultant complex or preparation in order to estab- 
lish therapeutic activity. 
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G. C. WALKER. 


THE NEW DRUG REGULATIONS 


The Amendments to the Food and Drugs Regulations 
Part G — Controlled Drugs 


These are the regulations which came into force on September 
15, 1961. Those drugs covered by this section are 
Amphetamine and its Salts 
Methamphetamine 
Barbituric Acid, its Salts and Derivatives 
Before discussing the regulations, it should be pointed out to the 
pharmacists of Ontario, that the actual regulations involved are 
almost those (with certain modifications) which have been in existence 
and have been a requirement for the pharmacist for some time now. 
I personally do not feel that it is the intention of the Government to 
place any undue hardship on the Pharmacist, the Physician or the 
Patient. Rather it is an attempt to exercise a more stringent control 
on certain drugs which have been used most indiscriminately. Adverse 
publicity is always a bad thing and the measures of control now being 
enforced by the Government while restrictive should not basically 
affect the retail pharmacist. 
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The Canada Gazette August 23, 1961, pages 1273 to 1284, gives 
in exact terminology certain definitions and requirements for labelling, 
and for purchase and sale of these drugs. However to clarify these 
points to a large degree, it would be well to attempt to explain in some 
detail the basic statements. 


1. A “preparation’’—This is defined as being a controlled drug 
and one or more active medicinal ingredients in a recognized thera- 
peutic dose, other than a controlled drug. 

Essentially than this section says that if the product is to be 
considered a “preparation” then there can only be one controlled drug 
present and there must be one or more other medicinal ingredients. By 
elimination then any product which contains a controlled drug alone 
or contains more than one controlled drug (regardless of the number 
of other medicinals present) cannot be considered to be a “prepara- 
tion”. 

2. The entry requirements for purchase and sale together with 
the requirements for sale of these drugs may be tabulated as follows: 

(a) Purchases—purchase entries must be made for all controlled 

drugs and preparations. 


(b) Sales—sales entries must be made for controlled drugs but 
are not necessary for preparations. 


(c) 





for the sale of these drugs and preparations and when it is a 
verbal prescription the pharmacist must take reasonable pre- 
cautions to ensure that the person giving the verbal prescrip- 
tion is a legally qualified practitioner. 

(d) Refills—the pharmacist may not refill a verbal prescription. 
The physician is required (in the case of a written prescrip- 
tion) to indicate at the time of issue, the number of refills 
desired and the dates of refilling. The pharmacist is required 
to keep a record of each refilling of a prescription. This 
should be interpreted as being a new prescription on file and 
entry of sale when necessary. 

(e) Protection of Schedule G Drugs—The pharmacist is required 
to take “‘all necessary steps to protect controlled drugs on his 
premises or under his control against loss or theft”. 

3. In addition to supplying a controlled drug on the prescription 
of a practitioner there are 3 other instances in which a practising 
pharmacist may supply a controlled drug. They are: 

(a) to a practitioner for use in his practice 

i) G.03.003 a) - on a written order 
ii) G.03.003 b) - on a verbal order 
(b) Toa hospital upon a written order from 
i) G.03.004 a) - the pharmacist in charge of the dis- 
pensary 
ii) G.03.004 b) - physician empowered by the hospital 
to sign 

(c) To a licensed dealer or other pharmacist, upon receiving a 
written order. 

The proper entries should be made in the register for simplicity’s 

sake. 
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4. A special file must be maintained for the keeping of these 
prescriptions and written orders. They are to be maintained in 
sequence as to date and number. It is my understanding that this 
file may be combined with the previous narcotic file and that the two 
classifications of drugs may be filed on the one file together. 


The Narcotic Control Regulations 


The Narcotic Control Regulations parallel very closely those of 
Schedule G drugs. This, of course, should reduce the confusion which 
might otherwise arise and thus it makes it easier for the retail phar- 
macist to maintain his records. Essentially, the regulations are the 
same as those under the previous Opium and Narcotic Drug Act. How- 
ever there are one or two minor changes. 


Papaverine and Narcotine have been removed from the narcotic 
schedule. The former classification of “Narcotic Product” has been 
dropped so that now the only two classes which are found under the 
act are “narcotic” and “oral prescription narcotic”. This means then 
that any product or preparation not encompassed by the definition of 
an oral prescription narcotic (essentially this is one narcotic in com- 
bination with not less than two other medicinal substances) will fall 
within the classification of a narcotic. The retail pharmacist may now 
on written order supply another pharmacist (in an emergency) with 
narcotic supplies as can be supply a hospital upon receiving a written 
order signed by the pharmacist in charge of the dispensary or a phy- 
sician designated by the hospital to sign for such supplies. 


The major differences between the Narcotic Control Regulations 
and Schedule G Regulations are that: 


1. a verbal prescription cannot be accepted for other than an 
oral prescription narcotic. There can be no verbal prescription for a 
“narcotic”. 


2. a narcotic prescription can be filled only once. There can be 
no refills of narcotic prescriptions. 


3. the pharmacist is required to keep narcotic supplies in a 
locked cupboard, safe or receptacle. 


It would seem that the similarity between the two sets of regu- 
lations is a desirable feature because there has been no major change 
in the narcotic contro] and controlling Schedule G drugs in the same 
manner seems a most practical approach. No doubt some pharmacists 
will feel that the “extra work” required of them is an undue hardship. 
However, I personally, do not think so. Nor do I feel that the phar- 
macist is being “discriminated” against. Rather I think the prac- 
tising pharmacist should feel rather proud that they are being asked 
for their help in controlling the sale of dangerous drugs and there 
is no doubt that, with the active support that the retail pharmacist will 
give the Narcotic Control Division, the government inspectors can then 
devote more time to regulating and controiling the supply of these 
drugs from less ethical and frequently illegal sources. This will assure 
the pharmacist of the distribution of these drugs through some quali- 
fied person. 

D. R. KENNEDY. 
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THE LATEST PENICILLINS 


Two new penicillins have recent- 
ly been introduced having different 
antimicrobial and chemical character- 
istics. One of these Penbritin (Bee- 
cham) 6(D) (-)-d-aminophenylaceta- 
mido) penicillanic acid, is the first 
broad spectrum penicillin to become 
available. The properties of this peni- 
cillin have been reported in a number 
of articles (1, 2, 3, 4, 5, 6). The second 
new penicillin to be made available is 
Prostaphlin (Bristol) (5-methyl-3- 
phenyl-4-isoxazolyl) penicillin. This 
penicillin is similar in a number of 
aspects to methicillin (Celbenin, 
Staphcillin) which has been comment- 
ed upon in an earlier issue of this 
bulletin (7). 


Penbritin in contrast to methi- 
cillin has good acid stability and is 
E therefore suitable for oral adminis- 

Dr. Ross M. Baxter tration. It exhibits potent bactericidal 
activity (in contrast to tetracycline and chloramphenicol) against a 
wide range of Gram-negative as well as Gram-positive bacteria. This 
property renders it distinctly different from all other penicillins that 
have been suitable for clinical application, which are highly active 
against Gram-positive cocci with very little activity against Gram- 
negative bacilli. Thus Penbritin may be considered to be the first 
broad spectrum penicillin (8). 

This antibiotic is as sensitive to penicillinase as Penicillin G and 
therefore is not active against penicillin-resistant staphylococci or 
other penicillinase-producing organisms. Penbritin is effectively 
absorbed on oral administration and is rapidly excreted in high con- 
centration in the urine. After adequate dosage bactericidal plasma 
levels persist for at least four hours or longer. 


Treatment of intestinal tract infections due to Salomella has to 
date proved disappointing and is in contrast to the potent in vitro 
bactericidal effect against these organisms. 

Thus on the basis of early and limited clinical trials Penbritin 
appears to be non-toxic, highly bactericidal, broad spectrum antibiotic 
suitable for oral administration in the treatment of urinary and pos- 
sibly systemic infections by pyogenic cocci and Gram-negative bacilli 
that are sensitive to it. 

Prostaphlin as mentioned earlier appears to resemble methi- 
cillin in that it is less active than penicillin G against Streptococcus 
pyogenes, Diplococcus pneumoniae and stapyhlococci sensitive to peni- 
penicillin G. This is in general a characteristic of the semi-synthetic 
penicillins. This antibiotic is as resistant as methicillin to penicil- 
linase. Prostaphlin differs from methicillin in that it has a higher 
degree of acid stability and thus can be administered orally. Prelimin- 
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ary data suggest that this antibiotic may be active in smaller dosage 
than methicillin against penicillin G-resistant strains. Thus this anti- 
biotic would appear to be similar to methicillin in effectiveness in the 
treatment of infections due to penicillin G-resistant strains. It has 
however the advantage of being orally effective. It would appear to 
have the same low order of toxicity. 

A comparison of certain of the properties of the newer penicillins 
is summarized in the accompanying table. 


TABLE 


A COMPARISON OF CERTAIN PROPERTIES OF THE 
NEWER PENICILLINS 








Acid Route of 
Penicillin Stability Administration Penicillinase Spectrum 
G low oral (if sensitive Gram + 
protected) 
V high oral sensitive yram + 
Phenethicillin high oral and less sensitive Gram + 
parenteral than Pen. G. 
Methicillin low parenteral relatively Gram + and 
only insensitive Pen. G 
resistant 
strains 
Prostaphlin higher oral and relatively Gram + and 
than parenteral insensitive Pen. G. 
Pen. G. resistant 
strains 
Penbritin high oral and sensitive Gram + and 
parenteral Gram — 


Rabinson, G. N. and Stevens, S., Brit. Med. J., 2, 191, 1961. 
Brown, D. M. and Acred, P., Ibid., 2, 191, 1961. 
Knudsen, E. T., Robinson, G. N. and Stevens, s., 
Stewart, G. T. et al., Ibid., 2, 200, 1961. 
amas’ quam, oS 

Leading Article, Ibid., 2, 223, 1961. 

Editorial, Canad. M. A. J., 85, 498, 1961. 

Baxter, R. M., Bull. Ont. Coll. Pharm., 9, 83, 1960. 
Baxter, R. M. Ibid., 9, 14, 1960. is 


Ibid., 2, 198, 1961. 


Sen aowr wn 


R. M. BAXTER. 


NEWS FROM THE FACULTY OF PHARMACY 
University of Toronto 

Scholarships 

The Ontario College of Pharmacy War Memorial Matriculation 
Scholarship was won by Miss Sylvia Vigants. This young lady, who 
attended North Toronto Collegiate Institute, obtained 89% at the 
Grade XIII examinations. The scholarship, which has a potential 
value of $1,900.00, was established by the graduates of the Ontario 
College of Pharmacy, in memory of the graduates, undergraduates and 
apprentices who lost their lives in the Second World War. The first 
award was made in 1948. 

Miss Vigants and Miss Rose-Mary Beal won Ontario Scholarships. 
These scholarships are offered by the Department of Education for the 
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Province of Ontario to students who obtain at least eighty percent at 
the Grade XIII examinations. Miss Beal, whose home is in Toronto, 
also won the Abraham Bergson Scholarship. 

The Tamblyn Scholarship was awarded to Mr. Garnet G. Smith, 
of Brantford, whose father, Mr. C. M. Smith (Class of 1942) was at 
one time on the staff of G. Tamblyn Limited. Mr. G. G. Smith (who is 
doubtless following in his father’s footsteps) is a first class student. 


Bursaries 

The admission bursaries which are administered by this Faculty 
have been awarded as follows: 

Ladies’ Auxiliary to Toronto Pharmacists Bursary ($300)—Miss 
Magdaline A. Dinyer, Forest. 

Canadian Foundation for the Advancement of Pharmacy Bur- 
sary ($250) — Mr. Ernest L. Abel, Toronto; Miss Eveline Hahn, 
Toronto. 

Rho Pi Phi Bursary ($200)—Mr. Daniel N. McLean, Lindsay; 
Miss Karen M. Mark, St. Catharines. 


Pharmaceutical Association Bursaries 

Societies of pharmacists in various areas of the Province offer 
financial assistance to young men and women who have elected to 
study pharmacy. 

Awards have been made as follows: 

Brant Pharmacists’ Association Bursary ($200)—Mr. Wayne N. 
Kipp, Brantford. 

Essex County Pharmacists’ Association Bursary ($350)—Mr. 
John D. Anderson, Windsor. A bursary of $200 was also provided to 
help pay the tuition fees of Mr. Andrew Weiss who is attending the 
Pre-Pharmacy Year at Assumption University. 

Ottawa Pharmacists’ Association Bursary ($350)—Miss Joan D. 
Klaas, Ottawa. 

Quinte District Pharmacists’ Association Bursary ($200)—Mr. 
Paul H. Rupert, Madoc. 

Thunder Bay Pharmaceutical Association Bursary ($200)—Mr. 
A. E. R. Ruoho, Nipigon. This student completed the Pre-Pharmacy 
Year at Lakehead College and entered our Second Year this fall. 


Enrolment 


Registration figures for the session are listed below. The numbers 
shown in brackets refer to last session (1960-61). 


BR EE 104 (120) 
ee 117 (99) 
BE I itn ssnisicunetindennntiannts 98 (84) 
PE TIT dinsscnsnincsntiiadinnstpnanns 61 (72) 

380 375 


Distinguished Visitor 


The Faculty of Pharmacy was honoured by a visit on October 
10th, from Professor R. Paris, Professor of Pharmacognosy, Univer- 
sity of Paris, France. 

FLORA M. WARD, Secretary. 
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IONIZATION CONSTANTS AND THE ABSORPTION OF DRUGS 
FROM THE GASTROINTESTINAL TRACT 


Recent investigations have shown 
that there is a definite co-relation be- 
tween the ionization constant of an 
acidic or basic drug and the rate of 
its absorption from the gastrointes- 
tinal tract. Apparently, the gastroin- 
testinal mucosa behaves as a lipid 
like barrier to the passage of many 
drugs. Consequently, the drugs are 
absorbed in their undissociated or 
lipid soluble form. In contrast to this, 
if the drugs are in their ionized or 
lipid insoluble form then they are 
absorbed very slowly. 


According to the proton theory of 
acids, an acid is a substance that 
yields protons and a base is a sub- 
stance that accepts protons. The dis- 

; _ sociation of an acid always produces 
Dr. John Graham Nairn a base. 





acid — proton + base 
The ionization for an acid HA may be written 

HA = H++A 
and the ionization constant is 

Ka = (H+) (A). 

(HA) 
This can be written as 
pH = pKa + log (ionized form) (1) 
(unionized form) 
where pKa is the negative logarithm of the ionization constant Ka. 
This equation may be used to calculate the ratio of the concentration 
of the ionized form of the drug to the unionized form of the drug. 
If the pH of the medium containing the acid is equal to the pKa of the 
acid then the concentration of the ionized form A will equal the con- 
centration of the unionized form, HA. 
If the pH of the medium is less than the pKa of the acid then the 
concentration of the ionized form will be less than the concentration 
of the unionized form. A drug with a small pKa value is a relatively 
strong acid and a drug with a large pKa value is a weak acid. 
The ionizatior: for a base B which does not contain a hydroxyl] 

group may be represented by the following equation 

BH+ = H+ + B 
where BH* is the conjugate acid of the base B, and the ionization con- 
stant is 
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Ka = (H+) (B) 


(BH+) 
and so pH — pKa + log (unionized form) (2). 


(ionized form) 

If the pH of the surrounding medium is equal to the pKa of the base 
then the concentration of the ionized form (BH*+) will equal the con- 
centration of the unionized form (B). A drug with a relatively large 
pKa value is a strong base and a drug with a small pKa is a weak base. 
From these considerations it can be seen that the ratio of the concen- 
tration of the ion to the neutral molecule for a given drug depends on 
its ionization constant and the pH of the environment. 


Preliminary experiments (1) on the absorption of drugs from the 
stomach of the rat showed that the per cent of organic acid absorbed 
in one hour depended on the pKa of the drug. 

Per Cent Absorbed 


Acid pKa in One Hour 
Phenolsulfonphthalein ...................... 1 approx. 2 
PATRI wiscsescsnvnccccescscessesisesceces 3.5 25 


It can be seen from equation 1 that the larger the pKa of an acid for 
a given pH of environment the greater proportion of the acid will be in 
the unionized form. Similar experiments were performed with organic 
bases. 

Per Cent Absorbed 


Base pKa in One Hour 
III ossssaiuscsitiianaiat bitetsasaiacledsiliicbaaaiiis 1.4 22 
III... sscesuduntbcasiehinokunsenedbiubaiasient 8.4 7 


Equation 2 shows that the larger the pKa of a base (for a given en- 
vironment) the greater will be the proportion of the base in its ionized 
form. Several other drugs were tested and the authors concluded 
that it is the unionized form of the drug which is absorbed. 


The interesting results which were obtained on the absorption of 
drugs from the rat stomach suggested that experiments of a similar 
nature might be tried on humans, even though the stomach has been 
formerly regarded as an inconsequential site of drug absorption. 
Experimental data (2) showed that acids with a pKa of 3 or greater 
(acetylsalicylic acid pKa 3.5, secobarbital pKa 7.9) which are essen- 
tially undissociated in the acidic gastric juice were rapidly absorbed. 
The very weak base, antipyrine, which is partially undissociated in 
gastric juice was also absorbed. Substances like phenol red pKa 
about 1, a strong acid and ephedrine pKa 9.6, which are largely ionized 
in acidic gastric juice, were not appreciably absorbed. These results 
compare favourably with thé experiments on the rat stomach where 
the unionized form of the drug is absorbed more rapidly. 


Two recent papers (3, 4) describe the research on the absorption 
of drugs from the small intestine of the rat. Several organic acids, 
tromexan, acetylsalicylic acid, acetic acid, barbital, for example, were 
tested for rates of absorption from the small intestine. These com- 
pounds had pKa values from approximately 1 to 9.9. The conclusions 
that could be drawn from the experiments were, strong acids were 
slowly absorbed while weak acids, i.e. those with a pKa above 3 were 
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in general rapidly absorbed. In the same papers, organic bases, aceta- 
nilide, aminopyrine, quinine, darstine, for example, were also tested. 
Here, the weaker bases were absorbed to a greater per cent than the 
stronger bases. The authors concluded “that the degree of ionization 
of an organic electrolyte in solution appears to be one of the most 
important factors determining its absorption from the rat small in- 
testine”. The results discussed in this paragraph show that it is the 
unionized form of the drug which is most readily absorbed. 


The latest paper (5) describes the aborption of drugs from the 
rat colon. Many drugs, thiopental, salicylates, paraldehyde, are often 
administered by means of an enema. It was of interest to determine 
which properties of a drug govern its rate of absorption. The previous 
work by the authors indicated that it is the unionized form of the drug 
which is the most rapidly absorbed. Tests with several organic acids 
and bases resulted in the same conclusions. The conclusions were based 
on data obtained from more than 24 compounds. 


The pH of the environment (the colon, small intestine or stomach) 
of the drug may change with time. Therefore the ratio of the ionized 
to the unionized form of the drug will also change, but if the difference 
between the pH of the medium and the pKa of the acid or base is suf- 
ficiently great, 2 units, -ve or +ve respectively then most of the drug 
will be in the unionized form, the form which is the most rapidly 
absorbed. 


It should be mentioned that there are other factors which may be 
important for the absorption of drugs. Some of these are: 
(a) the length of time that the drug is in the gastrointestinal 
tract 
(b) the lipid: water partition of the undissociated form of the 
drug 
(c) a specialized transport system for a particular drug 
(d) the decomposition of the drug in the gastrointestinal tract 
(e) the absolute solubility of a drug 
In summary, weak acids and bases are readily absorbed when pre- 
sent in their lipid soluble undissociated form. However, strong acids 
and bases which are usually present in their ionized form are poorly 
absorbed. 
aepEnences 


1. L. S. Schanker, P. A. Shore, B. B. Brodie and C. A. M. Hogben, J. Pharmacol. Exptl. Therap,, 120, 
528 (1957) — 

2. C. A. M. Hogben, L. S. Schanker, D. J. Tocco and B. B. Brodie, J. Pharmacol. Hxptl. Therap,, 
120, 540 (1957) 
ooo 

3. L. S. Schanker, D. J. Tocco, B. B. Brodie and C. A. M. Hogben, J. Pharmacol. Exptl. Therap., 
123, 81 (1958). 


4. C. A. M. Hogben, D. J. Tocco, B. B. Brodie and L. S. Schanker, J. Pharmacol. Exptl., Therap., 
125, (1959). 
5. L. S. Schanker, J. Pharmacol. Exptl. Therap., 126, 283 (1959). g. G. NAIRN 


FLAT-FEE PRICING WINS PUBLIC’S, MDs’ OK 

3 Tulsa pharmacies add $2 to ingredient cost on all prescriptions; 
prices drop on expensive drugs. 

What may be the first all-out test of prescription pricing based 
entirely on cost-of-ingredients plus a uniform professional fee has now 
been under way for 9 months in 3 Tulsa, Okla. pharmacies—with com- 
pletely favorable results, according to the pharmacists involved. 
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The professional fee pricing system was inaugurated last January 
by the 3 Martin’s Prescription Service pharmacies in Tulsa. It has 
met with acceptance not only from doctors, but also from customers, 
reports John Martin, who with his brother, James, and their father, 
James, Sr., operates the store. 


A vital key to the success of the program, Mr. Maryin told 
American Druggist, is the fact that ,from the very beginning, pains 
were taken to explain to customers and to doctors exactly what was 
being done .. . and why. 


ADD $2: As the pricing system now operates, every prescription 
filled in any of the 3 Martin’s pharmacies is priced by adding a uniform 
$2 professional fee to the cost of ingredients in the particular prescrip- 
tion. 

Same for All: To doctors and to customers, the Martins care- 
fully pointed out .. . and they still do whenever the question arises... 
that the professional service and overhead costs involved in filling an 
Rx are the same for every Rx—regardless of the cost of the particular 
medication it cails for. 


In a letter sent to all physicians in the Tulsa area on Jan. 18, the 
Martins emphasized that “this method of pricing, will reduce the cost 
of all prescriptions for the higher-priced medications, such as most 
antibiotics. 

“This method of pricing will raise the cost of most low-priced 
prescriptions .. . where, at present, the patient is not being charged 
his fair share of the cost of operations.” 

The same points were made to customers who raised questions 
about Rx prices — particularly in connection with Rxs for low-cost 
medication which, under the new system, cost the customer more than 
she formerly paid. 

Almost every questioner, reports John Martin, was willing to 
accept the explanation that low-cost medications had not been carrying 
their fair share of Rx department costs in the past .. . and that the 
new system was desirable because it would bring down the prices of 
expensive medications. 

‘Theme: In talking to Rx patrons, the Martins emphasized this 
theme: ‘We are no longer charging for medicine. Instead, we are 
charging for our professional service, adding to this charge only what 
the medication actually costs us.” 

The Martins had expected that some customers, after learning 
how the new pricing system works, would come to Martins only for 
the higher-priced items. 

But so far as they can determine, this has not happened in a 
single case. e 

“Overdue”: As for physicians, the reaction frequently encount- 
ered was this: “Your new system is long overdue. It is fair and 
reasonable and justified by your professional service.” 

Two of the Martin pharmacies are neighborhood shops of the 
apothecary type. The third, also of the apothecary type is located in 
a shopping center. All 3 pharmacies do between 80% and 90% of 
their total business on prescriptions. 
from American Druggist, October 2, 1961. 
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FROM THE DESK OF THE FIELD EXTENSION OFFICER 


Galt pharmacist, Ian Meikleham, 
is shown explaining the chart depict- 
ing various dosage forms of drugs to 
two young ladies at the Third Careers 
Exposition sponsored by the Galt Y’s 
Men’s Clubs which was held at the 
Galt Armoury, October 24th, 25th and 
26th. 


Students from high schools in 
Galt, Preston, Paris, Brantford, 
Guelph and Kitchener-Waterloo were 
brought in by bus at scheduled inter- 
vals to view the exhibits. After 
school hours and in the evenings par- 
ents and the general public were ad- 
mitted. During the three-day event, 
personnel connected with each profes- 
sion were present to answer the ques- 
tions of students and parents. It is 
variously estimated that from three 
to five thousand persons visited the 
Exposition during the three days. 





Mr. G. W. Fairley 


The Pharmacy booth was sponsored by the Ontario College of 
Pharmacy and the South Waterloo Pharmacists’ Association. In all 
thirty-four careers were depicted and we were pleased that several 
other exhibitors photographed the Pharmacy exhibit with a view to 
improving their own. 


The Galt Y’s Men’s Clubs’ committee reports: “Vocational guid- 
ance education is becoming increasingly important in a student’s cur- 
riculum. The great numbers of students who continue to voluntarily 
terminate their education are creating a serious unemployment situa- 
tion in Canada.” 


Pharmacy is still not attracting its required quota of bright young 
people to meet normal replacement needs and take up the slack creat- 
ed by the small graduating classes of the past five years. Despite our 
recruitment efforts enrolment this year dropped about 16% from the 
high of 1960. In schools of Pharmacy across Canada the average 
decline was about 12%. It is estimated that this year’s Ontario grad- 
uates will be only about half the number required to meet normal 
needs. 


It is interesting to note that after Mediscope ’59 enrolment in 
the Faculty of Pharmacy of the University of Toronto increased in 
1960. In 1961 there was a decrease of 16%. It remains to be seen how 
great an effect our participation in Mediscope ’61 at the Canadian 
National Exhibition will have on registration in 1962. Regardless of 
the recruitment value, however, the public and professional relations 
value of Mediscope is undeniable. A letter from Dr. Struan F. Robert- 
son, Chairman of the Committee on Mediscope of the Ontario Medical 
Association has written me in part as follows: 
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“Upon the conclusion of a second presentation of Mediscope, 
the Ontario Medical Association has received assurance from 
many sources that this was another successful medical exposi- 
tion. 
This success is due in large part to the complete portrayal of 
the health care field which was made possible through the 
participation of the allied professions and voluntary health 
associations. The Ontario Medical Association is anxious to 
convey the message of congratulations to all those who were 
part of Mediscope and to thank you for the cooperation which 
made this possible.” __ 
During the Three-Day Seminar held in Fort William the Thunder 
Bay pharmacists were given excellent coverage on television and radio 
and in the Fort William and Port Arthur newspapers. Dr. J. R. Murray, 
Director of the School of Pharmacy of the University of Manitoba, 
appeared on television and he and the other two speakers, Dr. R. M. 
Baxter and Mr. P. T. Moisley, were interviewed on radio. The press 
carried pictures and accounts of other interviews. 

On October 25th an O.C.P. One-Day Seminar was held in coopera- 
tion with Kingston Retail Pharmacists’ Association at the Com- 
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modore Hotel. Lectures were given by Dean Hughes and Professor 
Teare of the University of Toronto Faculty of Pharmacy and by Dr. 
G. T. Mitton of the Faculty of Dentistry of the University of Toronto. 
After dinner, the Registrar, Mr. P. T. Moisley, and Inspector H. C. 
Tait were the speakers on the functions of the Ontario College of Phar- 
macy and the new legislation respecting controlled drugs. Sixty-four 
pharmacists registered for the lectures and our thanks are due to the 
Quinte District pharmacists who postponed a scheduled meeting to en- 
able their members to attend the Kingston seminar. 

Chief topic of interest among pharmacists these days is the in- 
creasing number of pharmacies in so-called discount operations. Most 
pharmacists seem to feel that this constitutes a threat to the orderly 
conduct of the profession. It should be remembered that these phar- 
macies will be owned and operated by pharmacists and that the man- 
ner in which they will be conducted will depend on the ethics of these 
pharmacists. One would not like to assume that they will be unethical 
in their practice to the extent of providing unfair competition and no 
one should object to fair competition. 

To ensure fair competition one of the first steps should be to 
secure legislation providing for Shop Licensing. It is essential that 
Professional Standards for pharmacies should be established in order 
that registration may be granted only to premises where conditions 
are such that a high standard of health services may be provided. Your 
College Council are now taking steps to attain this objective. 

It is also planned to revise the present apprenticeship system to 
provide a more realistic programme of practical training for the under- 
graduate and graduate student. Council have approved a reduction 
of the present eighteen months of apprenticeship to twelve months, 
six of which must be served after graduation to permit the student to 
learn the practical application of his academic training. There will be 
training rules for preceptors and trainees and a course of training for 
the intern (formerly apprentice) will be provided. Reports of progress 
will be required and probably an examination in practical] training 
before licensing. 

It will be seen that the implementation of such a plan will depend 
on the cooperation of professionally-minded practising pharmacists 
for its success. In order to ascertain how many pharmacists will be 
willing to accept the responsibility of being designated as preceptors 
in teaching pharmacies, a questionnaire will be sent soon to every 
owner and manager of a pharmacy. 

I have before me a certificate stating that I have completed Civil 
Defence Pharmacists Refresher Course No. 548 at Arnprior, October 
16th - 20th, 1961. I confess that I went there in a sceptical frame of 
mind. Like so many of my friends and acquaintances, I felt that 
there was not much could be done in the event of an all-out nuclear 
attack. Moreover, after attending a previous course, I had felt com- 
pletely frustrated when, on my return home, I found indifference or 
unwillingness to include pharmacists in any local planning for emer- 
gency health services. In the first few days at Arnprior my attitude 
was entirely changed. I became convinced that if there is a disaster, 
there will be survivors and that those pharmacists who do survive will 
have a real job to do. I believe we should all do our best to fit ourselves 
for that job while hoping and praying that we will never have to make 
use of the training we have received. G. W. FAIRLEY. 
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CUMULATIVE INDEX FOR 1961 


Alumni Notes and Announcements ..............cccccccccsessescceceesseeees 


Brief Introduction to the Use of Complexing in the 
Stabilization of Pharmaceuticals 


Canadian Society of Hospital Pharmacists 
Changing Role of the Professions in Society 
Charge Professional Fee on Al] Prescriptions 
Concerning the C.Ph.A. Annual Survey 
Dental Health Day, 1961 

Do It Now 

Faculty Plans for New Pharmacy Building 
Ferment in Pharmacy 

Flat Fee Pricing 

Forgeries 

From the Desk of the Field Extension Officer 17, 19, 27, 55, 91, 110 


In Vitro Release of Sulphathiazole from Compressed Formulations 
Using Sodium Carboxymethylcellulose as a Granulating Agent.. 44 


Ionization Constants and the Absorption of Drugs from the 
Gastrointestinal Tract 


Latest Penicillins 

New Concepts in Prescription Pricing 

New Drug Regulations 

News from the Faculty of Pharmacy 

Ontario College of Pharmacy Inspection Services .............c:ccccceeeeeees 
“Over 70’s” 


Prescription for the Apothecary 


Residency in Hospital Pharmacy at the Women’s College Hospital, 
Toronto 


Shape of Things to Come 
Survey of Retail Pharmacy Operations in Ontario in 1960 
ETT INET SELLS Te BIN SLE PAA OPE 


Visit to Geneva, Paris and London 





THE POPULATION EXPLOSION 


In the modern concept of sharing 
with the less fortunate in the world, 
our international social responsibili- 
ties loom tremendous. 


In Pfizer research laboratories, pro- 
grams are continuously underway to 
find new and better ways to prevent 
and cure disease. We are ever aware 
of our responsibility to humanity, and 
proud of our past contributions and 
future promise. 


orld’s we ll-being 


almount Ave., Montreal 9, P.Q. 











